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Background  Acute myocardial infarction (AMI) is the leading cause of morbidity and disability among Iranian 
population. Pre-hospital delay is an important cause of increasing early and also late mortality in AMI. Thus the aim of the 
present study was to identify the factors influencing pre-hospital delay among patients with AMI in Iran.  
Methods  Between August 2010 and May 2011, a cross-sectional and single-center survey was conducted on 162 
consecutive patients with ST-elevation myocardial infarction (STEMI) admitted to Cardiac Care Unit (CCU) of Dr. 
Heshmat Hospital, Rasht. All patients were interviewed by the third author within 7 days after admission by using a 
four-part questionnaire including socio-demographic, clinical, situational and cognitive factors. Data were analyzed by 
descriptive and Logistic regression model at P < 0.05 using SPSS 16.  
Results  Mean age was (60.11±12.29) years in all patients. Majority of patients (65.4%) were male. The median of 
pre-hospital delay was 2 hours, with a mean delay of 7.4 hours (±16.25 hours). Regression analysis showed that 
admission in weekend (P <0.04, OR=1.033, 95% CI=1.187–2.006) and misinterpretation of symptoms as cardiac origin 
(P <0.002, OR=1.986, 95% CI=1.254–3.155) and perceiving symptoms to not be so serious (P <0.003, OR=3.264, 95% 
CI=1.492–7.142) were factors influencing pre-hospital delay > 2 hours.  
Conclusions  Our findings highlight the importance of cognitive factors on decision-making process and pre-hospital 
delays. Health care providers can educate the public on AMI to enable them recognize the signs and symptoms of AMI 
correctly and realize the benefits of early treatment. 
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oronary heart disease (CHD) is the first killer of 
Iranian population. Annually, there are about 138 000 
deaths due to CHD (about 40% of total deaths). About 
50% of deaths occur due to acute myocardial infarction 
(AMI). It is a leading cause of morbidity and disability in 
Iranian population.1  
      
AMI is a clinical condition for which delays in seeking 
care can have significant and adverse consequences on 
patients’ outcomes.2,3 Morbidity and mortality can 
significantly reduce if individuals receive treatment 
shortly after the onset of symptoms.4,5 The survival 
chance of patients is significantly higher when treatment 
is initiated within first hours after the onset of symptoms 
but indeed few patients arrive at hospital within this 
period.6-9  
     
Pre-hospital delay is a prominent cause of increasing 
early and also late mortality in AMI.10-12 A pre-hospital 
delay may increase cardiac damage and diminish survival 
chance of individuals.13 Pre-hospital delay remains 
unacceptably long with median intervals averaging 2 to 4 
hours13-16 and interventions to decline delays have 
accompanied limited success.17,18                                                        
     
Many studies have considered factors related to long 
pre-hospital delay in AMI patients.4,14 However, the 
causes of this delay are not completely understood, and 
results from earlier studies are inconclusive. Some studies 
have shown that older age16,17 and female gender5 might 
be the risk factors for a prolonged delay on the part of the 
patient. On the contrary, others did not indicate age and 
gender differences regarding pre-hospital delay.9,12,19 
Patients with a history of AMI had shorter pre-hospital 
delay than those without this condition.5,17 However, 
similar studies did not discover any association between 
pre-hospital delay and a history of AMI.6,19  
      
Factors associated with prolonged pre-hospital delay 
might vary among population resulting from diversity in 
ethnicity, culture and socio-economic status.14 The 
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majority of aforesaid studies considered western 
populations. Moreover, little is known about the 
phenomenon of delayed presentation for treatment for 
AMI symptoms in Iran where prevalence of 
cardiovascular disease is increasing.20 Regarding lack of 
comprehensive information about pre-hospital delays in 
patients with AMI in our country (Iran), we carried out a 
cross-sectional study to identify the factors influencing 
pre-hospital delay in these patients. Therefore, the present 
study aimed at identifying the factors influencing 
pre-hospital delay among patients with AMI in Iran. 
 
METHODS 
 
Study design 
This cross-sectional, retrospective, single center survey 
was performed from August 2010 to May 2011. 
Participants were 162 patients with confirmed diagnosis 
of ST-elevation myocardial infarction (STEMI) admitted 
to Cardiac Care Unit in Dr Heshmat Hospital, which is a 
university hospital of cardiology in Guilan province 
(North of Iran).  
    
The inclusion criteria were as follows: (1) out-hospital 
onset of symptoms, (2) age more than 18 years, (3) 
willingness to participate. Patients were excluded in case 
of having communicative problems (e.g. serious hearing 
and cognitive disorders). The diagnosis of STEMI was 
based on a history of ischemic symptoms, ST-segment 
elevation > 0.1 mV in ≥ 2 contiguous pre-cordial leads or 
adjacent limb leads or new left bundle branch block; 
elevated serum cardiac biomarkers.21  
  
All patients were interviewed by the trained third author 
within 7 days after admission. Interviews were performed 
sometime between 8 am and 8 pm all of the days in 
patient’s bedside. Each interview took an average of 
15–20 minutes. Pre-hospital delay was defined as time 
interval from the symptom onset until hospital 
presentation. 
 
Data collection 
No validated instrument was available; therefore, a 
questionnaire was developed for this study based upon 
that of the previous studies.19,17,6,22 Participants answered 
a four-part questionnaire including socio-demographic 
(age, gender, marital status, job status, educational level, 
living area, monthly income, health insurance), clinical 
(intensity of pain, previous myocardial infarction, 
diabetes, smoking, symptoms, type of symptom onset, 
duration of pain, hospitalization), situational (mode of 
transport, place of symptoms onset, time of acute 
symptom onset, distance to the hospitals, admission day) 
and cognitive factors (interpretation of symptoms, 
perceiving symptoms to be serious, anxiety about 
symptoms). Patients were asked to rate the severity of the 
pain or discomfort they experienced on a 0–10 numeric 
pain intensity scale (where 0 is no pain and 10 is the 
worst possible pain). 
First, this questionnaire was piloted on 20 patients with 
STEMI before the onset of study and was refined 
accordingly. Data from the pilot were excluded from the 
final analysis and obtained using structured interviews by 
the third author and review of medical records of patients. 
Written informed consent was obtained from all patients 
prior to participation in the study. The Ethical Committee 
of the Guilan University of Medical Sciences approved 
this study. 
 
Statistical analysis 
Descriptive statistics were used to describe variables. 
Means and standard deviations were computed. 
Normality was tested by the Kolmogorov-smirnov test. 
Regarding abnormal distribution, univariate comparisons 
were firstly implemented in order to assess the 
independent relationships between all the independent 
variables and pre-hospital delay. Kruskal Wallis, 
Mann-Whitney U Test and Spearman’s correlations were 
carried out, as appropriate.  
 
Factors significant at P <0.05 on univariate analysis were 
analyzed using stepwise Logistic regression analysis. The 
dependent variable was pre-hospital delay which was 
categorized into ≤ 2 hours and > 2 hours. The 
independent variables in the model were gender, marital 
status, education level, monthly income, living area, 
mode of transport, type of symptom onset, admission day, 
interpretation of symptoms, perceiving symptoms to be 
serious and anxiety about symptoms. All the statistical 
analyses were performed using SPSS (Ver 16.0, SPSS 
Inc., USA). P <0.05 was considered statistically 
significant. 
 
RESULTS 
 
Demographic, clinical, situational and cognitive 
characteristics  
Out of 211 patients with STEMI admitted to the hospital, 
29 (13.7%) were excluded because they refused to 
participate in the study and 20 (9.5%) had communicative 
problems. Generally, the response rate was 76.8% 
(162/211). Mean age was (60.11±12.29) years in all 
patients. Majority of patients were male (65.4%). The 
demographic, clinical, situational and cognitive 
characteristics of the patients are summarized in Table 1.  
 
Pre-hospital delay time 
The median pre-hospital delay was 2 hours, ranging from 
10 minutes to 96 hours, with a mean delay of 7.4 hours 
(±16.25 hours). Majority of patients (82.7%) did not go to 
hospital via ambulance. Various reasons for not using 
ambulance transport are listed in Table 2. The most 
important ones were first, they thought self-transport 
would be quicker (66.4%) and second, they did not 
believe they were sick enough (19.4%). 
 
Factors influencing pre-hospital delay time 
In univariate analysis, factors influencing pre-hospital 
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Table 1. Characteristics of patients (n=162) 
Variables                            n (%) or mean ± SD Variables                              n (%) or mean ± SD 
Age (years) 
≤60  
>60 
60.11±12.29 
94 (58) 
68 (42) 
  no 106 (65.4) 
Current smoker  
yes 35 (21.6) 
Gender 
female 
male 
 
56 (34.6) 
106 (65.4) 
no 127 (78.4) 
Number of non pain symptoms  
non 40 (24.8) 
Marriage status  1–2 83 (51) 
  married 137 (84.6) 3–6 39 (24.2) 
  single 25 (15.4) Type of symptom onset  
Job status  abrupt onset of pain reaching maximum 112 (69.1) 
employee 61 (37.7) 
52 (32.1) 
37 (22.8) 
12 (7.4) 
intensity within minutes  
housewife gradual onset of pain repeating during days 50 (30.9) 
retired Duration of pain (min)  
not employee <30 45 (27.8) 
Education level 
no education 
primary school 
secondary school 
university  
 
60 (37) 
54 ( 33.4) 
28 (17.3) 
20 (12.3) 
≥30 117 (72.2) 
Hospitalization  
yes 93 (57.4) 
no 69 (42.6) 
Mode of transport  
Living area 
urban 
rural 
 
100 (61.7) 
62 (38.3) 
ambulance 28 (17.3) 
105 (64.8) 
29 (17.9) 
drove own car 
public transport 
Monthly income (Rial) 
<2 500 000 
2 500 000–5 000 000 
>5 000 000 
 
81 (50) 
72 (44.4) 
9 (5.6) 
Place of symptoms onset  
home 138 (85.2) 
  others 24 (14.8) 
Time of acute symptom onset  
Health insurance  
Yes 
No 
 
149 (92) 
13 (8) 
6 AM–12 MD 
12 MD–6 PM 
6 PM–12 MN 
45 (27.8) 
41 (25.3) 
45 (27.8) 
Intensity of pain  7.62±2.1 12 MN–6 AM 31 (19.1) 
Symptoms  
89 (54.9) 
67 (41.4) 
79 (48.8) 
40 (24.7) 
50 (30.9) 
Distance to the hospitals (km) 
≤5   
>5   
Admission day 
weekday 
weekend or holidays 
 
102 (63) 
60 (37)  
 
127 (78.4) 
35 (21.6) 
sweating (yes) 
vomiting (yes) 
dyspnea (yes) 
fatigue (yes) 
vertigo (yes) 
Infarct site  
86 (53.08) 
40 (24.69) 
36 (22.23) 
Interpretation of symptoms 
cardiac in origin 
others 
Perceiving symptoms to be serious 
 
98 (60.5) 
64 (39.5) 
anterior MI  
inferior MI  
Other 
Previous myocardial infarction  
19 (11.7) 
143 (88.3) 
serious 
not so serious 
Anxiety about symptoms 
114 (70.4) 
48 (29.6) yes 
no 
Diabetic  very  
not very 
96 (59.3) 
66 (40.7)   yes 56 (34.6) 
 
Table 2. Reasons for not calling an ambulance (n=134) 
Reasons n (%) 
Self-transport was quicker (take a taxi or be driven) 89 (66.4) 
Did not consider myself sick enough 26 (19.4) 
Was not aware of the importance of going to the hospital by 
ambulance when having AMI symptoms 
19 (14.2) 
 
delay were gender (P <0.04), marriage status (P <0.023), 
education level (P <0.022), monthly income (P <0.011), 
living area (P <0.018), type of symptom onset (P < 
0.033), admission day (P <0.032), mode of transport (P 
<0.045), interpretation of symptoms (P <0.004), 
perceiving symptoms to be serious (P <0.001) and 
anxiety about symptoms (P <0.058). Table 3 shows the 
univariate correlations between pre-hospital delay and 
these variables.  
 
Multivariable associations 
Regression analysis revealed that among all the measured 
variables in the model, admission in weekend (P <0.04, 
OR=1.033, 95% CI=1.187–2.006) and misinterpretation 
of symptoms as cardiac origin (P <0.002, OR=1.986, 
95% CI=1.254–3.155) and perceiving symptoms to not be 
so serious (P <0.003, OR=3.264, 95% CI=1.492–7.142) 
influenced pre-hospital delay >2 hours.  
 
DISCUSSION 
 
Pre-hospital delay in patients with AMI can have life- 
threatening outcomes. In the present study, an extensive 
range of socio-demographic, clinical, situational and 
cognitive factors which influence pre-hospital delay are 
examined. This may be useful in developing interventions 
which reduce pre-hospital delay in these patients besides 
this can be the strength point of this study. 
    
The median pre-hospital delay time was 2 hours in 
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Table 3. Comparison of pre-hospital delay based on some patients 
characteristics 
Variables 
Pre-hospital delay (hours) 
(mean ± SD) 
P 
values
Gender 
female 
male 
 
10.99±23.21 
5.5±10.59 
 
0.04
 
Marriage status 
married 
single 
 
5.38±12.13 
18.46±28.04 
 
0.023
Education level 
no education 
primary school 
secondary school 
university 
 
8.13±18.64 
8.32±16.07 
3.74±3.61 
0.85±0.98 
 
0.022
Monthly income (Rial) 
<2 500 000 
2 500 000–5 000 000 
>5 000 000 
 
9.07±19.46 
6.31±12.74 
1.12±1.19 
 
0.011
Living area 
urban 
rural 
 
7.02±16.08 
8.01±16.63 
 
0.018
Mode of transport 
ambulance 
other 
 
7.25±14.87 
8.12±22.02 
0.045
Type of symptom onset 
abrupt onset of pain reaching maximum 
intensity within minutes 
gradual onset of pain repeating during days
 
5.50±12.93 
 
11.47±21.56 
 
0.033
Admission day 
weekday 
weekend or holidays 
 
4.19±12.69 
8.28±17.04 
 
0.032
Interpretation of symptoms 
cardiac in origin 
others 
 
4.42±11.42 
11.96±20.95 
 
0.004
Perceiving symptoms   
serious 
not so serious 
 
4.88±14.51 
13.39±18.61 
 
0.001
Anxiety about symptoms 
very  
not very  
 
6.94±17.92 
8.07±13.55 
 
0.058
 
current study. The pre-hospital delay in US, UK, and 
Germany is high, but it is even higher in Asian countries7 
as reported by McKinley et al.13 The median pre-hospital 
delay is 3.5 hours (1.2 to 15.2 hours) in USA and 2.5 
hours (1.5 to 8.7 hours) in UK, but 4.4 hours (1.8 to 13.3 
hours) in South Korea and 4.5 hours (2 to 16.3 hours) in 
Japan.20 The median pre-hospital delay time was 
significantly shorter than the median delay reported by 
Hwang et al12 in Korea (12 hours). A possible explanation 
for their finding is that participants were only patients 
with AMI aged ≥ 65 years. Most published studies exhibit 
a significant relationship between aging and longer 
pre-hospital delay; as older AMI patients presented to the 
hospital had significantly longer time than did the 
younger patients.16,23 
   
Some researchers have reported that the pre-hospital 
delay is significantly longer among women compared to 
men;16,24 however, other investigators have reported no 
difference between women and men.4,9,12,19 Also, neither 
age nor gender was found associated to longer 
pre-hospital delay in our study.  
 
In the present study, 17.3 % of the patients were 
transported to hospital by ambulance and calling an 
ambulance when experiencing symptoms. McKinley et 
al20 showed 68% of patients in South Korea, 56% in 
Japan and 41% in USA arrived at hospital by ambulance. 
However, mode of transportation showed difference to 
delay time only in USA; as patients who used the 
ambulance had shorter delay in presentation (1.9 hours) 
than those who arrived by car (5.8 hours). Similar to other 
studies,22,25 our findings detected that most important 
reasons for not calling ambulance transport to hospital 
were first, they thought self-transport would be faster and 
second, they did not believe they were sick enough.  
 
It is mandatory to recognize factors affecting ambulance 
use. Plus, the benefits of using an ambulance should be 
emphasized in all cardiac disease-related educations. 
Patients’ information about symptoms and complications 
of AMI lead to more ambulance use and understanding of 
the importance of quick seeking of medical care and 
calling for an ambulance when experiencing acute chest 
pain. 
 
In our study, admission day was a factor influencing 
pre-hospital delay >2 hours. Results illustrated that 
patients admitted to hospital at the weekend had longer 
pre-hospital delay. This finding was consistent with 
previous studies.16,26,27 Weekend shifts often have fewer 
physicians and nurses with a relative lack of experience 
in hospital, clinic and emergency medical services and 
less familiarity with patients that certainly may contribute 
to our findings.28 Thus, number of ambulance with 
experienced personnel maybe decrease in weekend which 
can promote pre-hospital delay time.   
   
We found that patients who perceived symptoms to be 
serious and attributed symptoms to a cardiac problem had 
shorter pre-hospital delay time. The patient’s ability to 
correctly interpret the symptoms can absolutely determine 
his behavior. Patients who attribute their symptoms to a 
cardiac problem seek help more quickly.5,7,29 These 
findings were consistent with previous studies.6,12,17,18 
Moreover, all of these highlight the importance of 
cognitive factors on decision-making process and 
pre-hospital delays. Ayrik et al15 described inability to 
recognize the origin and seriousness of the medical 
problem to be the leading cause of delayed decision 
making for seeking medical care. They had believed more 
effective public education programs are needed for 
increasing knowledge about AMI. According to Burnett et 
al,30 symptom interpreting to the heart in origin is a 
distinguishing characteristic that differentiates individuals 
who request medical assistance in a timely manner. It is a 
central construct that has been shown to be an important 
factor in decisions to seek care.31 Therefore, in this study 
it was not surprising to find that symptoms attributed to 
the heart could significantly contribute to a shorter 
pre-hospital delay time. Symptoms attributing to the heart 
demands knowledge of signs and symptoms of an AMI 
and accordance between what is experienced and what is 
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expected32,33 causing the patient and family education to 
remain a permanent priority in cardiac care. Most studies 
revealed that knowledge is important to correctly 
recognize the patient’s signs and symptoms of AMI. 
However, Dracup et al34 found that patients’ knowledge 
of AMI symptoms is not related to delay. 
 
The present study has some limitations. First, our study 
sample was relatively small. Second, patients who did not 
seek treatment or died before arriving at a hospital were 
not included in this study. Third, information collected 
during the interview relied on the recall of events by the 
patients. However, in order to reduce the recall bias, the 
interview was performed within a week of admission. The 
fourth limitation of the study is that the data were 
collected from only one site and that the data do not 
necessarily reflect those who chose not to participate in 
the study. 
 
In conclusion, the admission day, perceiving symptoms to 
be serious and interpreting symptoms to a cardiac origin 
were factors influencing pre-hospital delay. Our findings 
highlight the importance of cognitive factors on the 
decision-making process and pre-hospital delays. Also, 
regarding the importance of cognitive factors on 
pre-hospital delay, it would be informative if measures of 
cognitive (attention, memory, executive function) be used 
in future studies. Health care providers can educate the 
public on AMI to enable them recognize the signs and 
symptoms of AMI correctly and realize the benefits of 
early treatment.  
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